The Grete Lundbeck European Brain Research Foundation awarded the inaugural Brain Prize 2011 to Pé ter Somogyi, Tamá s Freund and Gyö rgy Buzsá ki 'for their wide-ranging, technically and conceptually brilliant research on the functional organization of neuronal circuits in the cerebral cortex, especially in the hippocampus, a region that is crucial for certain forms of memory'. The present article highlights key findings and major conceptual contributions by these three scientists that were recognized by the award.
The Brain Prize 2011 was conferred to Péter Somogyi (Oxford University, UK), Tamá s Freund (Institute of Experimental Medicine, Budapest, Hungary) and György Buzsá ki (Rutgers University, New Jersey, USA) at a ceremony on May 2, 2011 ( Figure 1) in Copenhagen, Denmark, followed by the Prize Lectures the next day. The Grete Lundbeck Foundation is a charitable, non-profit organization that awards the Brain Prize (s1 million, or about $1.4 million) to scientists who have distinguished themselves by an outstanding contribution to European neuroscience (for further information, see www.thebrainprize.org).
Somogyi, Freund and Buzsá ki were all born and educated in Hungary, which was, especially under communist times, a truly 'far-from-equilibrium' state that demanded a great deal of 'self-organization' (to borrow terms from system theory that greatly influenced Buzsá ki's work) from individuals for success. But, of course, these three scientists did not start their scientific careers in a vacuum. On the contrary, their research into the functional organization of complex brain circuits has been inspired by the remarkable traditions of Hungarian neuroscience, represented by the likes of Ká roly Schaffer (of 'Schaffer collaterals'), Mihá ly Lenhossék (who introduced the term 'astrocyte'), Já nos Szentá gothai (whose numerous contributions include the recognition of the basis of lateral inhibition in the cerebellar cortex) and others. Indeed, Freund started his scientific endeavors in Somogyi's laboratory, investigating the specificity of interlaminar GABAergic connections using layer-specific microinjections of [ 3 H]GABA in the visual cortex [1] at the Anatomy Institute in Budapest. And it was in the same building at that venerable institute where Somogyi had previously worked with Szentá gothai, who, in turn, had been a student of Lenhossék. Buzsá ki studied under Endre Grastyá n, who, working in the beautiful town of Pécs in southern Hungary, argued that it is the brain outputs (such as motion and consciousness) that control its inputs, and not the other way around. Grastyá n's experiments, inspired by his inside-out view of the brain on changes in hippocampal circuitry during dynamic shifts in behavior, deeply resonated with his students, setting Buzsá ki on a scientific journey dedicated to the understanding of the characteristic, behavior-and region-dependent constellations of distinct neuronal oscillations, such as theta, gamma and sharp waves, in various parts of the entorhinohippocampal circuits and beyond [2] .
Through their independent careers, punctuated by frequent personal contacts and collaborations, the three scientists have focused their work on structure-function questions fundamentally important to understanding information processing in neuronal circuits, particularly in the hippocampus. Their discoveries, made with sometimes outright virtuosic methods they developed themselves, had what one would describe -using contemporary NIH grant review parlance -as exceptionally 'sustained and wide impact' throughout neurobiology. The still-expanding compendium of fundamental discoveries (for reviews, with references to the original papers, see [2] [3] [4] [5] [6] [7] ) by the three scientists include the recognition that the synaptic targets of the candlestick-like rows of presynaptic terminals of chandelier cells are the axon initial segments, and not, as previously thought, the apical dendrites of principal cells (Somogyi); the identification of interneuronal subtypes that exclusively control other inhibitory neurons (Freund); the demonstration that interneurons express certain neuropeptides in a highly subtype-dependent manner (Somogyi); the finding of transient modification of hippocampal circuits by neocortex-mediated information processing during learning, followed by reactivation of memory traces during sharp waves (Buzsá ki); the identification of the cell type-and brain state-dependent, phasespecific firing of GABAergic interneurons during network oscillations (Somogyi, Buzsá ki); the discovery of interneuronal species that project across traditional hippocampal areal boundaries over long distances (Freund, Buzsá ki); and the determination of the detailed, high-resolution, cell type-and pathway-dependent localization of various GABA, glutamate and cannabinoid receptors (Somogyi, Freund) .
Although their individual and collective research foci have been primarily on basic mechanisms, their work, as emphasized by the Brain Prize committee, also had major impacts on how we think about the mechanistic bases of
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